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[0034] As clearly shown in FIG 2(A) and (B), in the conventional program written in 
VLIW, when there are two or more consecutive instructions of "NOP" in one instruction 
to a CPU, a program written in VLIW according to the present invention can be 
obtained by replacing the first instruction of "NOP" with an instruction of "STOP [CPU 
name]" and the last instruction of "NOP" with an instruction of "RET [CPU name]". 

[0044] The clock control unit 12 determines whether or not the readout instruction of a 
bytes includes "STOP [CPU name]" or "RET [CPU name]". The clock control unit 12 
then stops, when "STOP [CPU name]" is included, supplying a clock signal to the CPU 
which corresponds to the [CPU name]7and~sfarts (restarts), when "RET [CPU name]" is 
included, supplying the clock signal to the CPU which corresponds to the [CPU name]. 



Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 

( 1 1 )Publication number : 2002-1 2333 1 

(43)Date of publication of application : 26.04.2002 



(51)lnt.C1. 



G06F 1/04 
G06F 1/32 



(21 Application number : 2000-316969 
(22)Date of filing : 1 7.1 0.2000 



(7 1 )Applicant : 
(72)Inventor : 



FUJFTSU LTD 
MATSUI SATOSHI 
UNO HIDEYUKI 



(54) INFORMATION PROCESSING SYSTEM, AND UNIT AND METHOD FOR CLOCK CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption of an 
information processing system equipped with multiple processors. 
SOLUTION: On a ROM 1 1, a program including instructions for stopping the 
supply of clock signals from a clock generator 13 to a CPU 17 or from a 
clock generator 14 to a CPU 18 in addition to instructions that the CPU 17 
or 18 processes is stored. The clock control unit 12 reads an instruction of 
the program out of the ROM 1 1 and stops supplying the clock signal from 
the clock generator 1 3 when the instruction is an instruction for stopping 
the supply of the clock signal to the CPU 1 7 or stops supplying the clock 
signal from the clock generator 1 4 when the instruction is an instruction for 
stopping the supply of the clock signal to the CPU 1 8. 
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■Slzli, C PU 1 8*^c05g«ffi^-* i '7'o^7A • 
>9 1 SCr-f^ft^-tel-?? 1 6£$W-r§„ CPU 

f*S7D/7A • *}*7>9 1 5{^^.<i>fL^ i. OlZ-tzls 

99 \ 6*fflnr&. 

[004 9] @3«. HI2 ( A ) ^t7a^5AJffi 
fgJflS yXfA 1 T^flr Lfc^tetCfcff* . ? o y 
41111 3cO?o-y?ft^CLK I ii £1/ 7 u 
1 4(7)^a-y^ft^-CLK2c0^^^-r^'f A • f--\> 
-M'M. ^ "STOPCPU1 ;ADD B, 
D..E" COUfftiO, ?O y?%4lfsl S^O yiy- 
fl^C LK lcOft^ffihL, f*H* "RET CPU 
1 ; MOV G. H" commzj: 0, ? D y ? ?fc4;#| 1 

3<o^a y^ft^cLKic?)flt^gafe mm) 

[00 50] J: a fc. ^flMc^SUc J: & t , 
T'<2^0 y^ft^-cr,efc^^g(tT "NOP" 

•y^ft-t^^ i 'ff±S^i»^t(cj;0, repute 
t,zm&-thtzth<7)-7T>m<T)^z.h, yryizX^xm 

m^Khm^m.mz^^h. 

[00 5 1 ] SMC CPU 1 7i5j:t/l 8J2*3i<7)P 
[00 52] <&2<Dmkcr>&m>ffl4li, ^tynm 

2<r>mm<ommizi%&ffi&wmisXT^2<nffif8.£^-? 

•?u-/9mX'foh. ZC0mm%m>>Xr-A.2lt. yXf 
A-/U10, ROM11, 7n y7mW^Wl 2 , ? 
n y^^4£f|l 3*5^1 4 , TQ/7A ^')>;i 
5. -tV9 9 1 6, RAMI 9, %^1/lz ^mm^S^ 
<T)-mt LXWC PU 1 7i3j:t>'l 8£«*.Ttv6. - 

iottifiMy^fA 2 (cfc^T , m i omtzmmizm 
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[0053] icDtjf#8*aii£!ffi2{i. 1 f"*7TflMW 
SdfctT*&t. yXfA • ysxi 0$rl^<#^i? 
5it£flJ5iI<Oi7- y 7T» Jfcf & £ i; t f # h . *fe . -g& 
2: 1 f - y 7t. ffi!<0-3&£fll8'l<0^ y TT'fS^^-I t 

[0054] m&mmisx^j>.2tfmm%mi'*T-^ 1 

JWr S Sfcfrli . ? o y 7 fflwmW. \2<r>\X*>*)\,z9'a 
•>/9mmmW.2 2$:ffiLX^&&X'hh. Zcr>9uy9 
ffl»SSB2 2«. 9u-/9%^\ 3ti£lf\ 4c?)fflm 
CSniT, • Ws? 1 5tC5g«rfI^-$riMai 

•t&fix', 7uy9mmw.w.i2tm%h* c^co 

[ o o 5 5 ] m2cr>mw<ommiza\^xi,i. romii 
iz, i/vyiv- xv- y FS^ro^7A^teii§tLS„ 

Wfltli20) COC P U*i 1 Otf07°Q^7 

Ltiw^x , &m<vmMiz&\,^x%m£m?iLx^^&c 

C P Utifh-ytzm^z. 1 o^rD/? A iz&lf&m 

m-wzftitn&ttimmcocpijizmftzit. y-'-m 
mn&m^co^wm^(oc p u tzzmz*:* x o iz, 

mtx, vmzmMzftm-h^tizxr). 7d/5aj 
j; o immzmi-t h d t s . 
[0056]i5ti, T^yy^mmxtm^ixtz^y 

(ny"n9'yMi, 2^<ncpuiz£h%m£mffl.zm& 
%ttfZi>cr>XfoZ> . ±tz. Zcr,yo9'yU±, 

(fzt z.i£cmm) x-tmLtzTn9 7^z^>9'>v 

■ XU y HfflcOnWNM y&m*<^X?>JU tV-f&Zb 
lz£ K)$if8.-t& Z\ti> T'# h L , jl- if *ir-b >7" 'J S 

tisr m ^x mmm-t hzti>x-z&. 

[00 57] yy^ Xl/7HIWD/7AIJ. il 

%cr>T^y f o mm t mmiz , y-7-v^\ ivtc^n 
cpu^ftu, 9™ -,9W%<r>mikWkymk 

n<ry^lt . CPUl7i«il8 tfmft L , rfr^-Srll 
ft-r^CPUSr^cftL. 9ct y9m*7cr>m&i¥± 

/mS&'ft 0 tlibcotiiitlZ , 7 o -y x* MW^S 2 2 ^'H 

[00 58] fztz.ll, TYVX ( i +2/3 ) SDtfr^- 
"JMP CPU2" ti, #^£!i*rr&C PU£CP 
U 1 7A^CPU 1 8^}t{tt$>tti>lZ, "CPU 

r wo 7 ? fi^o(*^^ffih u . "cpu2^ 
^>9a y9im^mmimih mm) ntwfc^. 

TYV-X ( i + n/3 ) " J MP CPU 

i" \i, zw&co^mz'tfo %><r>xfoh» 



!( 7 ) 002-123331 ( P 200 2- 1 2 3 3 3 1 A) 



COO 5 9] fficDTKUX iCO^ "MOV A, 
B" . TFUX ( i+/3) <7)^ "MUL B.C. 
D" . TVUZ ( i +3/3 ) <7)^ "MOV D, 
E " . fcil/TKU-X ( i + 4/3 ) cOfft^- "MOV 

f. g" n, ffij&Lti&i<r)mm<mmcoi>(7)tmmT' 

[0 0 6 0] Zit^crtfg.^a, R.OMlim^, 

-M(7>Tvisxmm/3 (/3<±jecob^) ztizsmztL 
ie^$ixr^rt>iu 0 mmcom^iz, Tn?-?^ ■ $ 

{c. CPUl 7*> L<(il 8^7t{i^D 7 7Wfflgl2 
2fi, PCOti#£^tfK^fi^-£ru?-7A - 
^1 5{c-5-;t. To^A • #<7>:? l 5ii, £>ii 
^^oPC£iiJn$-t£& J; o izikfcztiz . 
[006 1] ro^'^AcoUff^&Bttij^r .cpu 

1 7*7ti{i:l 8cO^-rti^'Hff^^-ri>^(i, fjf$8M 

Ittt'^Sl. Ac05fcsI{iH(Cffr3" " J M P 

CPUl" ^fcli^"JMP CPU2" ItiSfoh 
ZtlzXOmJtt&ZthTZZ,. ZtiizXK), Toy 

v^mffmtemizii, ?D7?«si 3ttiin 4 

<mvTita»lofr&?u-y:?fi^j&*ft*&$it. CPUl 

7iwi 1 8cr>~jjco&.j)mmim<,zw:frfLZ> „ 

[0062] ?o -y 7fflffli£S 12li, C P U 1 7 

fL^pct^o, romi 1 ^^^ij^ai-r. -e 

LT. 7u-y7fflffl£iWl2li, gg^ffi LJtffc^'T K 
W(i+2/3)^"JMP CPU2" 
£-t~(i. ;d 7 7MS13KCPU17Wd 7 
?fl^<0«|A£ ffjtU ?o-y??|4i§|l 4A>£>C PU 

1 8^<7)7u-y7im<»imitm%i mm) -t&« ttz 

ZCOmmtt it, 7ny7fflM%iWl 2(i. CPUl 

tl&£?l / Z*zls7 7l6 : £Mffl-fZ>tti>t,z, 
a ■ tWv? l 5(cMfrfi-^^-^-i.S. 
[00 63] iii^iO, cpui8liI15-» (S 
ra) /n/7A • f}^>7 1 5<iPC£T 

fux ( i + 3/3 ) izmm-th. torn, c pu 1 s 

[0 0 64] ( i + n/3) XU, TVh-X ( i 

+ 2/3) t ii&cr>9mwm>ti, c p u i 7 tmrnzm 
m mm) -tt. 

[0065]^, m^rlZtX, ti&ktomWUmisAT 
MZH^Xi/Vfll' ■ XV -y KS^Tn^A^SIfr?" 

hW&t,z\*. cpun^i^Uff*, cpuisii 

¥tmvtmizm*n . 70-/7 mnvc puis izm&z 
trntth. cpu i sfimmz$m* . cpui 



7 immmtzwfrti . ? a y ? puhki 
[0066] men, m5iz^-ry"ay^^mmm 

^Xf-J±2XnilLtzm-&(,Zt5t,f&, 7uy7$b$L%il 
3<0?Oy ?{f-^CLK l*>\fctf?El y^fMlff 1 4<D 
^O y^ff^-CLK2t7)^^^-r^-f A • f-A—hT 
W. ^ "JMP CPU2" nmylzX 0. ?o-y 
?f££Ss ^fl-^-C L K 1 <7)«*£*>ffik$fX 

StttC, 9x3v7$t±%sl 4C07x3v7it*?CLK 
2^>«!&*<BB*& (BBS) SnsaH'^S^T^S. * 
^, ^"JMP CPUl" WiffW'), ?D7? 

f££3S 13^n 7 ? n-^-c L K 1 nmktfmb < H 
68) 2iX&bti>lz. ?a -y??g4i£§l 4<0?c?-y?ft 
-f-C L K 2 ^{&&^ih§;h.&«^*^§*tT I^S . 

[0067] .r^i a (c *mm<7mm<.z&& t . 

PU^^O y^«^Offi^'ffih$iXl». 7X3y7\% 

[0068] CPU 1 7t5j;Vl 8(iJtjlc7)P 

C(C{|-3T»I^*iTtl.<7)T', TOjy'^A£7)f-V\'-y J y' 

[0069] <mcr>mmmm>mmLfzm 1 <7>m&o 
Bm&£i/m2<7)mm<7)Bmizt5\,\x . ^i^n« 
UCPUCMU, ^o.y^fi-^co^i&s-ffjh-tt-rc 

9 o -y ^ 1 3 ti J: 1 4 #3rT S ^JSSS^jg* 

z^tmtx, 7v-v?m^<vmn?t, ^<^mfmx 

Di>^< (^h^2fg, 4i&$lZ) -t&ZtitX'Z 
S. ^a-y^ff-^c7)/lM$r*<$^CPU^ 

[0070] 4fc , HI <n$mcr>Wm&£lfi& 2 OHJife 
^JKBItfc^r. ^o-y^%4zSU3^. 07(^-rJ;3 
tcWjS-f&Jlfc^dS. ;<0?n-y?f|£gfS3U:, ^ 
□ 7?$WgI3 2, 9u y9m±mi 3. Sr^lR:^ 
-h3 0tij;^'3 

[007 i j 9n -,9mwm.3 2(±, 7xD-y7mmm 

312 (HlfcJ:?>'(l4#9S) c7)J;o{c^a-y^^SI 
1 3*J«ttf 14 (HI *$«fctf@4#8&) ^BS«jWl»W-& 

OT'(i^< . y-h 3 1 fciV3 2<7>BBB1^*J»r&. 
[007 2 3 y—h3 li>J:^3 2(l BHir^Tt^4QB 

Tii. ?D 7 ?MS1 3frhO)7Uy-7\m*m&Z: 

-ttT. C PU 1 lUSiTfl 8,^7X3 y ? m^zzti^ti 
St^L. mtTV^«JB-Cti. ?077M?sl3^ 
0)7X3 y 7m^-^mLX. C PU 1 7&J:XSl 8^7 
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[00 7 3] ?ny?3k£gR3£.I<7)J: olzm&it&Z 

li 1 r>xmtsZ k k =5: 0 , mf&totiW-itts XU^xbcr, 
ffi&*m&ZbtfZ%Z>„ 7n 7 ^Mil 

r%mmwi v-mx-h^x , *wm.w.i a, f^' 

^/HI^Kfflrn-fe-y^ (DSP) , fm>l&u!mW£i 
SWX'fo-?Xi>3:\<\ 
[0075] <ttlfi> 

( #ie i ) ? o -y i?i^sk . 12? o y fmim^ 

9 a -y ?m^#^fte?Tjt&§ix, IS? o y ?fi 

a . woiff mom m «t o-.t jiv ^u^Mia? □ y ? 
fi^fttfrti^o-y^MWiartjiiT^*. ^k* 

(#I£2 ) ftie i iz&^x , Mia? a -y ?$W§£a 

*&&t=i±. mm&m.^rvyfim&mmzjctzm 

(#153) ttfBl IciJivC, rvy^^tm^-h*^ 

h^oohm^n^btch^mm^tttzr v 

OBUiiSKtf**'* < k t 2 o^jagjiSCij-^ § 7 'n / ' 
?J* - t!*7V?b. ZZUzmt, i«fe^3r<k*>2o 

laro^A • *^y?^ii>4-i.^ixi>ftac7)rD?7 
-r&ffifgBuivAxA. 

^•k. mz&kft^ttMLbz&wm&mzmm-t&m 
mmmbtffit. mwy?$wmm&, ma#±tii 
^j:Tmssmmuz^-ox . mim^mmzx <o m 

z b imsLb-thmmm^^'f^ 



* o b , flutes ^ y izim^titzmm-ru^y^m^. 
-rz-fo^cr, o ■hmmm.bz&tii^mmztitiT k u 

m^mmw^^K b i> 2mmmmwiz5-z_hm 

Jj*7>9b. ZZttlzm*-, mi£'J?Zc<bl>2 

mmmmm*. Mie^ ^ o (cia^^ro?^ a£ 

7A • i)*JV bl,ztft->X-^ti^rti^ffL, miZy°v7'7 

j»i>\ Mie ? o y ? ft-^cosaiatta^a^ofifc^^ 

J&S&f-SJtJtffilRfcSrfiM.. mria?Dy?3HJtS3£aA\ 

misffltetiaitti x x/m laj^w $gi~& -> t , ms&fe&M 
mz£ o mmztifzwkmmw rm^tmz 
mm- 6. zbzmLbi-&ffimw&>'XTj*. 
(#ie6> ftie3*^5<7)u-r#i^io^fcv^T, bit 
< k 2 ^comjm^m* 1 . mrier o y 5 aco 5 

'fSk^-^w^a^x^A. 

(f*K8) f+ie3*^5i7)V^ix^lotcioUT. BU 
IE^-=5r < k t 2 oc7)Ma^a*\ ISra?7 A ^A*>ft 
03cftmtf-rs, CkS-^fSk-rsfifflMMI^-r 

A, 

(#159) ti-iei*»4>8Wvr/i#»lofc:i3lfVt. M 
IS? o y ? SVfPSia^ . b5 117 a y ? ^feS<^»ft £ff 
jhf-^»>rk(cj:0. Mie?D y7ft-^O^^ffik-r?> 
^k^^mk^-^tt^Ma^XrA. 

(mil 0) ftlSl *^8co^-Tix^lo(ci>OT. 
fiE?a y?®J^a* i . mr!e?o.y?^§|c7)Sj,f^^ 

mmzttimx'. fria? a y ^ ^«*^«o^ o -y ? 
immtiii zwstth z b iz x 0 . Mie? o -y ?fi-?co 

( #ie 1 1 ) #ie 1 *»^> 8«uw 1 -^>(c±>v^T . 
mis? o y ?^^k mie^a^sk<ostcsea$tL, 

MK? n y ? ^ c7) ? d y ? fl^-coiiii/ieffir * 

ffay-h^$^>C(i^. Haia?o y?SfJfflI^a*\ M 

ley- hcomfe/imzmw-th hnx-hh, z b &n 
iBtk-r^.ffii8jafi^x^A 0 

(mi 1 2 ) ttta 1K11 1 otcfcv^ 

x . H>fie?o y?$ijf»^a* { , ffie^D /?^^'* 

^^^co^ia^^^-ft^^-ktciO. 

(#1313) 9 a y K?Oy? 
•y ? fl^-<oet*& »t^o 7 ; Ml^gffi-C* o T . 
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(f«ei 4 ) 



en? q -y rm^mmzmzm-tx o<,z?u y^m^co 

( mi 1 5 ) ?D 7 ? ft-^tfOfit^^gft , is? □ ? 

•y ?fi^-<yM£i&£$w-ri> ?o y 7®m-fimx'fo->x , 

izftL, mB7u-y7im^^ii¥±L, ifcli. 3® 
(#iai6) #iei5(cJy^T, Hyfe^o-y^fi^ 

MUgofvo? o -y 7 m*T<r>m&£miiii t , mwm 

tirmmmwfimmzwffl-t&mizizti. $mm^&^ 
(Vfvyfmncommtmzmi-. ^ny^mm^m. 

[00 76 3 

t mmcoM ] *%.mz £&t. my? m^coimtf 
c o o 7 7 ] £fz. mmmjico&mt t tt=. m/? 



J»<?yrJ < ■•/ 7 & J: 1/ffi m*m is*. fA^Mf^n- K 

[02] vl i wwT-tyy'vmmx'i&xztitcy'a?" 

yJ^co—mi^L, (A)li, *Htt«JgffitiS7n 
(B)li, #tJ:U»(7)7n/7Aj, 

*ft<eft^„ 

[03] 02 (A) iZTrrtyo^yA^mm^m^^r- 
AT'^ff L tcMfi*<F> , ?D y?^±H<7)?0 /?ft^-C 
LK lfcJ;^CLK2c7)^2r^-r?-f A • f^-K' 

[05 ] T-feVT'U Wli-Cf^^ft^v-V^'VU • Xl/7 
Hi^)7o/7A«-«5:^Lt^5. 

[06] 05(C^TO?'^A^W?gMS^X7"AT'll 
ftLtci%itlZ&l?&, ;D77MK)?n 7 ?|fC 
LK lioJ;l>'CLK2<^^^^-r?-f A • f^-ht 

[07] ? a y ? mM<nm<nmm¥m$: st/o -y 

?0T'£>&. 
[ft^t&BJi] 
1, 2 i#»yXfA 
3 ?o-y?fg4zg|5 
1 1 ROM 

1 2, 2 2. 3 2 7<cty7®\MW.W. 
13.14 ?o-y?%4;§i 
15 y'uf'yA ■ ti^7V9 
17,18 CPU 
3 0.31 y-b 



[03] 



[05] 



[06] 



1 



2 -nj~uui_rL. 



STOP CPOl:AD0 B, D.E 



...jaji_n_n_n_ . 



— TLTLTL 



-P-TLTL 



:H0V A. B 



RET Call; MOV Q.M 



i + £ : MUL. B. C. 0 

J + 2 0 : JMP CRJ2 

» + 3 /fr : MOV D. E 

i + 40 :H0V F.Q 



-TLTL. 



-J"LTL 



CPU 1 
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[HI 1 



IM2] 



[(34] 



11 


19 






ROM 




RAM 









IS 



Or 



(A) 



i +« 

i +2<r 



MOV A. B 

stop cpin 



CO 

ADD B. 0. E 
KJL 8.D.F 



41 



A. 



r=iJ 



i + n a : RET CPUt ; MOV 0. H 



CD 



i 

i +* 
i +2a 



:"0V A.B 



C.O 

ADO B.D.E 
«JL B.D.F 




[H7] 



i + n « : HOP 



a 



30 



12' 



